32P-postlabelling with high-performance liquid chromatography for analysis of abundant DNA adducts in human tissues.
Abundant complex DNA adducts can be detected in human tissues by a combined 32P-postlabelling and high-performance liquid chromatography (HPLC) method. The HPLC profiles reveal a panorama of nuclease P1-resistant human adducts, which are not among the known human DNA adducts and are suspected of being endogenous. Lipid peroxidation-induced DNA adducts and I-compounds are two possible candidates for these adducts. Therefore, we performed two experiments: one was to identify chromatographically the lipid peroxidation-induced adducts among other human adducts with two acrolein- and crotonaldehyde-derived propano adduct standards (Acr-dG3 and Cro-dG1&2) and a structurally unknown adduct (Cro-DNA) derived from crotonaldehyde-treated DNA; and the other was to analyse the adducts in breast tissue from patients with breast cancer and from controls and to compare their behaviour with that of I-compounds in cancerous tissues. In the first experiment, Acr-dG3 and Cro-dG1 were detected in three human lung tissues, at levels ranging from 3.4 to 8.9 (x 10(-8)) and from not detectable to 2.9 (x 10(-8)), respectively. Acr-dG3 and Cro-DNA were detected in three human colon tissues, at levels of 0.2-0.4 (x 10(-8)) and 1.2-3.4 (x 10(-8)), respectively. In the second experiment, adjacent and tumorous breast tissues from 15 patients with breast cancer (of an average age of 33.4 years) and normal breast tissue from 18 controls (of an average age of 57.3) were analysed for the abundant complex adducts. The total adduct levels in the adjacent and tumorous tissues were lower than in the normal tissues (with medians of 8.0, 11.8 and 13.3 (x 10(-7)), respectively). Significant differences in the adduct levels between adjacent or tumorous tissues and normal tissues were observed in three HPLC peaks, and age was significantly associated with three peaks. These results are consistent with our speculation that the abundant adducts are comprised of lipid peroxidation-induced adducts and human homologues of I-compounds.